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Description 

Fiefcj of invention 

This invention relates to ink jet recording sheets for use in an ink jet recording process, particularly it relates to ink 
r ecerving sheets where images recorded thereon can be observed by both reflected and transmitted light Ink jet receiv- 
ing materials used at the present time have a particular need for improvement in physical and handling properties, par- 
ticUarty in waterfastness and light stability as well as for improved image quality. A preferred embodiment of this 
invention is therefore directed towards ink jet recording materials with improved handling and performance characteris- 
tics, in particular ink receiving materials where the images recorded thereon are resistant to rubbing on the surface or 
to damage by other physical means, remain intact in contact to water and do not fade when exposed to litfit even under 
adverse conditions. The present invention provides a solution towards these problems. 

Ink jet printing systems generally are of two types: continuous stream and drop-on-demand. In continuous stream 
ink jet systems, ink is emitted in a continuous stream under pressure through an orifice or nozzle. The stream is per- 
turbed, causing it to break up into droplets at a fixed distance from the orifice. At the break-up point, the droplets are 
charged in accordance with digital data signals and passed through an electric static field which adjusts the trajectory 
of each droplet in order to direct it to a gutter tor recirculation or a specific location on a record ng medium, tn drop-on- 
demand systems, a droplet is expelled from an orifice to a position on a record ng medium in accordance with digital 
data signals- A droplet is not formed or expefled unless it is to be placed on the recording medium. 

Although the main effort in this invention is directed towards the more demanding continuous stream system it is 
not meant to be restricted to either of the two methods. 

Background Art 

The following requirements describe some of the major features of a recording material used in ink jet printing: 

1 . Sufficient ink absorbing capacity and ink receptivity of the receiving layer to prevent the ink from streaking and 
from running down during printing, even under conditions where several droplets are deposited in a rapid sequence 
onto the same spot 

2. Fast drying of the layer surface after printing of the image leading to prints free from tackiness. 

3. Excellent colour rendition, no change of the hue of the picture with time. 

4. Surface with high gloss. 

5. In the case of transparencies, dear, transparent, scatter free receiving layers. 

6. Resistance of the image surface of the image to rubbing. 

7. Excellent waterfastness of the produced images. 

8. Excellent light fastness of the printed images. 

9. Excellent archival stability. 

10. Excellent physical and handling properties. 

The particular problem of waterfastness has in the past been addressed by a wide variety of techniques. Thus solu- 
tions to the problem have been proposed for by specific formulations of the inks or alternatively in many cases by spe- 
cific modifications of the receiving layers. The two approaches have in many cases been combined. 

One attempt to improve waterfastness has been the use of reactive dyes. So for instance in US 4,443,223 (Kissling 
et al.). US 5,230,733 (Pawlowski et al.), JSDC (1993), 109.147 (S.O. Aston et al.) and references cited therein. 
Atthougfi some improvement has been achieved by this technique no satisfactory results can in general by obtained 
due to the tact that the conditions which ar possible in practice in a printing environment are less than optimal and do 
in general not suffice to achieve reaction of these dyes with given binders. Inks based on colloidal dye cfispersions and 
polymers in inks have been proposed so for instance in US 5.100,471 (Wink et al.). 5,01 7.644 (Fuller et al.). 4,990. 186 
(Jones et al.). US 4.597.794 (Kasha et al.). US 4,210,566 (Murrey). US 4,136.076 (Dennison et al.). US 5224.387 
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(Matrick et al.). US 5, 180.425 (Matrick el al.), and US 4,246. 154 ptoo et al.). Inks based on colloidal dyes as well as hot 
melt inks, although yielding images with good waterfastness and good light stability, do in many cases lead to images 
which are not transparent and therefore less surted to be used tor projections. 

Often involved modifications oftheinkshav the tendency to give inks liable to show precipitates upon prol nged 
storage- Such precipitates subsequently tend to clog the nozzles of ink jet printer. 

The major attempt to achieve waterfastness in receiving layers has been via the use of polymers, particular cation* 
polymers in conjunction with inks containing acidic dyes. 

US 4,877,680 describes cation* polymers together with neutral binders. Catwnically modified polyvinyl alcohol has 
been described in US 4,783.376. US 4,575.465 claims quaternised polyvinyl pyridine to achieve waterfastness. US 
4,554,181 describes the use of a combination of cationic polymers and polyvalent metal salts since only such coro- 
nations and not the single elements tend to provide the sought for properties. 

Although good waterfastness can in general be obtained with a wide variety of cationic polymers they tend to show 
a severe drawback in that they impair the light fastness of the printed images. 

The introduction of inorganic pigments, filers, minerals, metal salts and metal oxides have been proposed. US 
4, 1 16.910 (Rudolphy et al.) propose the use of derivatives of metals of Group II of the periodic table together with nat- 
ural resin. JP 6025,7285 (Nakadsugawa et al.) claims an improvement of light stability by addition of transition metal 
oxides which are used as ultra-fine particles. Waterfastness can preferentially be achieved by addition of metal oxides 
together with cationic pigments or polymers to the receiving layers. US 5,104,730 (Misuda et al.) and US 4,879,166 
(Misuda et aJ.) describe porous recording sheets where the porous layer is mainly made of pseudo boehmite. a colloidal 
aluminium oxide hydroxida Although in general satisfactory waterfastness can be achieved the layers obtained by this 
method are slightly opaque and shew severe tendency to become brittle with time and on exposure to light 

An the above mentioned solutions fulfil only partly the requirements of image receiving layers tor modern ink jet 
printing. In many cases these solutions lead moreover only to material suitable for quite restricted applications. 
Improvements incorporated into ink receiving layers, widely applicable to modem ink jet printing technology, are there- 
fore the scope of this invention. 

Disclosure of the Invention 

Accordingly, an object of the present invention is to provide image receiving media for use in ink jet recording which 
are particularly excellent in water resistance. 

Another object of the invention is to provide ink-jet recordng media which achieve waterfastness without affecting 
the stability of the obtained images against the detrimental effect of light 

A further objective is to obtain ink-jet recording layers with excellent surface properties showing high r&stance to 
physical damage like for instance scratching, resistance to cracking and moist rubbing on the surface. - \ * 

Another objective of the invention is to obtain ink-jet recortfing meda which satisfy in sharpness and surtocelustre 
of the recorded image and are free from stickiness of the surface even under highly humid concWons. 

A further objective is to provide ink-jet recording media to be used on ink jet printers of the continuous stream type. 
A further object is to provide ink-jet media which allow the possfciBty to print images intended to match those on silver 
halide photographic material. 

ft is furthermore the objective of this invention to provide dear, scatter free recorded ink-jet images on transparent 
base material intended to be projected. 

An additional objective c* this invention is to obtain an ink-jet recording medium for office desk top publishing of col- 
our graphics which has improved lightfastness. 

This invention proposes to achieve above objectives by providing an ink-jet recording sheet wherein said sheet con- 
sists of a support, opaque or transparent onto which has been coated a receiving layer or layers comprising a binder 
or a mixture of different binders, fillers, natural or synthetic polymers and wherein are imbedded or coated at least one 
water-soluble salt of Yttrium. Lanthanum. Cerium. Neodynrum or Ytterbium. 

These salts are hereinafter referred to as the selected metal salts of Group 1Kb. 

The preferred salts are salts of mineral acids and in particular nitric add. 

To these layers can be added a wide variety of additional elements to further improve the pictorial or/and physical 
properties of the images obtained when printed on an ink jet printer. 

Best Mode of Carrying Out the Invention 

The present invention will now be descrtoed in detail. The ink jet recording sheets according to this invention spe- 
cifically relate to layers wherein are imbedded or coated with the selected water soluble salts of Group lib metals. 
Preferably Lanthanum nitrate is present in the layer. 

It is to be understood that the phrase 'selected metal salts of Group (lib or complexes.thereof specifically exdudes 
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oxides of such metals. The metal salts used in this irverrtion can be present as halides, salts of most oxo acids, sul- 
phates, nitrates, perchkxates, bromates but also as carbonates, phosphates or hydroxides. Also salts of organic acids 
can be used. 

Often the salts are present as dissociated hyd rated species and are in general used as such. The salts of the inven- 
tion can also be used as mixtures made up of single species. There is no limitation as far as the ratios of the mixtures 
ar concerned. 

The salts used in the invention can be used in form of their double salts containing besides the selected metals of 
Group II to the elements Ca. Mg, Ba, Na, K or the like. Double salts can be in form of. fa instance, sulphates, nitrates, 
phosphates or in other forms taown to those skflled in the art. The salts of the selected compounds when readily water 
soluble are introduced into the receiving sheets as aqueous solutions. In many instances the selected metal derivatives 
are only sparingly soluble in water and have to be applied in colloidal form or in form of fine dispersions. 

The selected salts of Group 1 1 lb elements coated directly on the substrate or incorporated into the ink receiving lay- 
ers of the proposed ink^et recording material are added in an amount of 0.05 - a.Og/m 2 , preferentially in an amount of 
0.1 to 0.9g/rrr 2 . In the embodiment where the selected sails of Group 1 1 lb elements are coated directly on the substrate, 
th y are preferably applied as 3 * S% aqueous solutions on the surface of the substrate. After evaporation of the aque- 
ous solution the salts essentially are absorbed into the substrate surface. 

In this embodiment a preferred substrate includes a base paper sheet coated with a silica and polyvinyl alcohol 
matrix prior to application of the coating solution. 

The use of the selected salts of the group lift) elements perform most efficiently when they are imbedded into layers 
or coated onto substrates which have the abflity to rapidly absorb aqueous inks. The absorbing power of the layer is to 
a great extent a function of the materials used but likewise of the physical properties of the layers and the substrate. 
The compounds that make up the imbedding matrix include in general water soluble film forming polymers. 

These film forming water soluble polymers may include, for example, natural polymers or modified products thereof 
such as albumin, gelatine, casein, starch, gum arabic, sodium alginate, hydroxyethyl cellulose, carboxylmethyl cellu- 
lose, a-, p- or rcyclodextrine and the like; polyvinyl alcohol; complete or partially saponified products of copolymers of 
vinyl acetate and other monomers ; homopolymers or copolymers with other monomers of unsaturated carboxyGc acids 
such as (meth) acrylic acid, maieic acid, crotonic acid and the Ifce; homopolymers or copolymers with other vinyl mon- 
omers of sulfonated vinyl monomers such as vinylsulfonic acid, sulfonated styrene and the like; homopolymers or copol- 
ymers with other vinyl monomers of (meth) acrytamide; homopolymers or copolymers with other monomers of ethylene 
oxid ; poryurethanes, pdyamides having such groups as mentioned above; pofyethyieneimine, polyacrylamides. water 
soluble nylon type polymers, polyvinylpyrrolidone, polyester; and so on. All these can also be used in mixtures. 

These polymers can be blended with non water soluble natural or synthetic high molecular compounds. 

Suitable synthetic polymer materials can be chosen from among polyvinyl lactams, acrytamide polymers, polyvinyl 
alcohol and its derivatives, polyvvrytacetats, polymers of alkyl and surfoaJkyl acrytates and methacrytates, hyofcofyzed 
poryvinyl acetates, polvamides, polyvinyl pyridines, acrylic acid polymers, maieic anhydride copolymers, poiyalkylene 
oxides, methacrylamide copolymers, poryvinyl oxazolkfinones. maieic acid copolymers, virrylarrme copolymers, meth- 
acryiic acid copolymers, aaytaiytoxyalkytsurfonic acid copolymers, sulfoalkytacrylarnide copolymers. polyaJkyleneimine 
copolymers, poryamines, N.N-c^kyiarrinoaikyi acrytates, vinyl imidazole copolymers, vinyl sulphide copolymers, halo- 
genated styrene polymers, amineacryiamide polymers, polypeptides and the fike. 

Non-water soluble polymers can also be used in some cases. 

In the case where one of the water soluble polymers is gelatine the types of gelatine suitable for use in the present 
invention include all kinds of gelatine currently known, for instance acid pigskin or limed bone gelatine, acid or base 
hydrorysed gelatines, but also derivatised gelatines like for instance phthalated, acetylated or carbamoylated, or gela- 
tine derivatives with trimellytic acid. The preferred gelatine is a gelatine with an isoelectric point between 7 ard 9.5. 

The polymers mentioned above having reactive groups or groups having the possibility to react with a crossiinking 
agent can be cross linked to form essentially non water soluble layers. Such crossiinking bonds may be either covalent 
or ionic. Thus crossiinking allows for the modification of the physical properties of the layers, like for instance in water 
absorbency of the layer, but also in resistance against physical damage. 

Crossiinking agents suitable for this particular use are selected depending on the water soluble polymer used. They 
may include for example chromium salts (such as chrome alum or chromium acetate), aldehydes (such as formalde- 
hyde, gryoxai or glutaraWehyde), N-methylol compounds (such as dimethylolurea or methytol<limethylhyo^nto diox- 
ane derivatives (such as 2,3-dthydroxydioxane) t activated vinyl compounds (such as l,3,&trisacryioryl-hexahydro-s- 
triazine or bis(vinylsulfony1)methy1 ether), activated halogen compounds (such as 2,4-dichloro-6-hydroxy -s-triazine), 
amino or sitetrtuted-arrtino modified triazines. epoxides, carbamoyl-pyridinium compounds or mixtures of two or more 
of above mentioned crossiinking agents. 

The layers and coatings can b modified by addition of f fliers. Posstole fillers of the kind are for instance day, kaolin, 
talcum, Ca-. Mg- or Ba-carbonate. Ca- or Ba-sulphate. silica, titanium oxide, chalk, b rrtonrte, zeofite, aluminium sii- 
cat . calcium silicate, silidum oxide, satin white, colloidal silidum oxide and the like. Likewise the possfcifity exists to 
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use organic inert particles such as polymer beads. This includes beads made from pdyacryiates, polystyrene or differ- 
ent copolymers ofacrylaies and styrene. These fillers are selected according to the int^xJed use of the printed image. 
Some of these compounds cannot be used if the printed image is to be used as a transparency. Alternatively they are 
of interest in cases where th printed imag is to be used as a reflected image. Often the introduction of such filler 
causes a desired matt surface. 

The ink-jet image recording elements of this invention comprise a support for the ink receiving layer. A wide variety 
of such supports are known and commonly employed in the art. They include, for axarrple, those supports used in the 
manufacture of photographic dear fims including cellulose esters such as cellulose triacetate, cellulose acetate propi- 
onate or cellulose acetate butyrate. polyesters such as poly(ethylene terephthalate), poiyarrides. polycarbonates, poly- 
imides. polyolefins. pory(vinyl acetals), poryethers, polyvinyl chloride and polysulfonamides. Polyester film supports, 
and especially polyethylene terephthalate) are preferred because of their excellent dimensional stability characteris- 
tics. 

Likewise the usual supports commonly used in manufacturing of opaque photoyaphic material can be used 
according to the present invention. They indude baryta paper, polyethylene^oated paper, polypropylene synthetic 
paper, voided polyester as fa instance manufactured by ICI under the trade name of MEUNEX as well as voided poly- 
propylene polyester likewise manufactured by the same company Preferred are clear polyester, acetate, voided poly- 
ester or resin coated paper. When such support material, in particular polyester, is used a subbing layer is 
advantageously added first to irtprove the bonding of the ink receiving layer to the support Useful subbing composi- 
tions for this purpose are wefl known in the photographic art and include, for exarrple, polymers of vinytidene chloride 
such as vinytidene <^!aide/acryionrtrile/aa7tic acid terpolymers or vinyfclene chloride/methyl acryterte/itaconic acid ter- 
polymers Also usable are plain paper, comprising a wide variety of sizings. cast-coated papers and aluminium toils. 

In certain embodiments of the invention, a preferred substrate includes a base paper sheet coated with a silica and 
polyvinyl alcohol matrix When such support material is used an aqueous coating of metal salts of the selected Group 
I lib elements may be coated Erectly on the substrate surface. The inclusion of a film forming polymer in this coating 
formulation is optional when the described substrate or a similar one is used. This entailment provides a recording 
medium suitable for office desk top publishing of colour graphics and has improved lightfastness properties. 

The ink-jet ink receiving layers or coatings according to this invention are in general coated from aqueous solutions 
containing binders, adcfitives, pigments and the like as well as the metal salts of use in the present invention. It is in 
many cases necessary to add surfactants to those coating solutions allowing for smooth coating and evenness of the 
30 layers. 

Examples of suitable surfactants are non-ionic surface active agents such as saponin (steroids), alkyiene oxide 
derivatives (such as polyethylene glycol, polyethylene glycol^olypropylene glycol condensates, polyethylene glycol 
alkyl or alkytaryl ethers, polyethylene glycol esters, pdyethytene glycol sorbrtan esters, potyaikyiene glycol afcytamine 
or amides or silicone^oryethylene oxide adducts), glyddol derivatives (such as alkenytsucctnic acid porygrycerides or 
35 alkylphenol porygrycerides), aliphatic esters of polyhydric alcohols, alkyl esters of sucrose, urethanes or ethos; a sul- 
furic acid ester group or a phosphoric acid ester group, such as triterpenoid type saponin, alkyfoarboxytates alkytsut- 
fonates. alkyfoenzenesulfonates. alkyfriaphthalenesulfonates. alkyl sulfuric acid esters alkyl phosporic acid esters, N- 
acyl-N-alkyttaurines. sulfosucdrates, sdfo-alkylpolyoxyethylene alkylphenyl ethers or poryoxyethylene alkyl-phos- 
phates and catione surface active agents such as alkylamine salts, aliphatic or aromatic quaternary ammonium salts 
to (such as pyridinium or imidazolium salts) or phosphonium or suHbnium salt containing an aliphatic or heteroxyclic ring 
Equally suitable are fhjorinated or perf luorinated derivatives of the above mentioned compounds. 

Specific examples of these surface active agents are those described in, e.g. US Pat Nos. 2,240,472 1 831 766 
3,158,484,3.210,191, 3,294,540 and 3.507,660. British Pat Nos. 1,012.495. 1.022,878, 1,179,290 and 1 198 450 US 
Pat. Nos. 2.739,891. 2,823,123, 3.068.101, 3.415.649, 3,666.478 and 3,756,828, British Pat. No. 1 397 218 US Pat 
45 No. 1.397,218, US Pat. Nos. 3.133.816, 3,441,413. 3.475,174, 3,545.974. 3,726.683. and 3,843,368, Belgium Pat No 
731.126, British Pat Nos. 1,138.514, 1,159,825 and 1.374,780. 2nd US Pat. Nos. 2 271 623 2 288 226 2 944 900 
3.253.919, 3,671,247, 3.772,021, 3,589.906 and 3.754,924. 

Besides being necessary for coating purpose surfactants may have an influence on the quality of the generated 
images and may therefore be selected with this specific goal in mind. There is in general no limitation to the use of the 
so types of surfactants used as long as they do not interfere with the metal salts used in the present invention and later 
with the printing inks used for the production of the image. 

Typically the ink-jet ink receiving layers according to this invention have a thickness in the range of 0.5 to 30 
micrometers, preferably in the range of 2.0 to 15 micrometers dry thickness. 

The coating solutions or coating dispersions can be coated onto a support by any nurrtoer of suitable procedures. 
55 Usual coating methods include immersion or dip coating roil coating, air knrf coating, extrusion doctor blade coating, 
rod and/or Wade metering, or by spraying. An ink receiving system can be built up by several layers. 

These layers can be coated one after tie other or simultaneously, ft is likewise possible to coat a support on both 
sides with ink receiving layers. Alternatively the backside may be coated with auxiliary layers yke for instant anticurl - 
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ayers orantistatc layers. Th way however by which the claimed receptive layers are produced is not to be considered 
Hmrtmg tor the present invention, m addition to the above mentioned elements ink receiving layers as claimed in this 
invention can contain additional additives aimed at improving appearance as well as performance of the produced 
imaging material It can for instance be benef cial to add brightening agents to the layers of receiving sheets There is 

5 m general no Imitation as to the kind of brighteners used. Suitable brightening agents ar for instance stjlbenes. cou- 
mannes. triazines or oxazoles or others known in the art. 

Light stability can in general be improved further by adding UV absorbers to the layers. Although UV absorbers are 
■n general added to the topmost layer of the system there is no limitation as to where within the ink receiving element 
such light absorbing compounds are added. The amount of UV-absorber can vary from 20<>-2000mrj/rn 2 . preferably 

10 however from 400mg to lOOOmg/rn 2 Suitable types of absorbers can be for example ben*riaa>les. r^ophenones 
derrvativesofacrylonrtrile.thiaajlidone, axazole and thiazole. 

m Jl 'I fUT ^ t k "? Wn !* imaa6S 080 be pf0tected from de 9 radati °" by the addition of light stabilisers and antioxi- 
J^*!!??*!? COmp0unds are sterically hindered phenols, sterically hindered amines, chro- 

manofs and thelika Above mentioned additives can. if water soluble, be added as aqueous solutions. In the case where 
is these compounds are not water soluble the above mentioned additives can be incorporated in the ink receiving element 
bycommon techniques known in the art The compound is typically dissolved in a solvent selected from organic sot- 
ventsojrrpatibfc > with water, such as alcohols, glycols, ketones, esters, amides and the like. Alternatively the com- 
pounds can be added to the layer as fine dispersions, as oH emulsions, as cydodextrine indus.cn complex or loaded as 
fine dispersions on to latex partides. Ultrasound or miling can be used to dissolve or disperse marginally soluble addi- 

20 TIVGSw 

Inks for Inkjet printing are well known. These inks consist in essence of a liquid vehicle and dissolved or suspended 
therein a dye or pigment The liquid vehicle of the inks employed for the printing according to the present invention con- 
S^iTTl^ W ! * 3 mixtu " > ofwateranda msc,ble organic component such as ethylene glycol, and higher 
x Th^I^ M^^VW^e 9lycol, polygene glycol, armies, r^nvlpyrrolidona N-methylpynolktore, 

dimethylsuitoxYde, cellosorve. porvurethanes, acrylates and the like. 

The non-water part of the printing ink generally serves as humetactant, cosotvent. viscosity regulating agent ink 
ZhZHZ ^^J^IjiW or drying agent The organic component has in most 322 bSing Z 
higher nanthat of water In addition aqueous inks may contain inorganic or organic salts to impart electrical conducts 
30 rty. Exarnptes of such salts .ncfude nitrate, chlorides, phosphates and the like and salts of low molecular, water mU* 

thf^^ S <^ C ?i K, !!f2 eS Simjlar - The dyes P j 9 ments for the preparation of inks usable with 
the receMr^sheets of the invention cover practically all classes of known colouring compounds. Dyes or pigments typ- 
ically used tor that purpose are described in EP 0.559.324 (teganrtis et al.). ^ W 
« .■ ^^dd'^es P"* 6 ™ in "sable *iks are for instance surfactants, optical bnghteners UV absorbers or light stabi- 
if*^,^^^- porymeric additives. This description of inks is tor ilustration orty and not to be considered as Sm- 
fling trie invention. 

Test sheets prepared according to the descrbed Examples were printed in an ink jet printer. 1cm by 1cm uniform 
conditions for 12 hours the densities of the mdrvidual patches were measured wrth an X-rite densitometer. 
Waterfastness - 



The samples printed and dried as described above were placed in daonised water at 20°C for i minute The sam- 
ples were then removed from the water, allowed to drip dry and remeasured. The difference between the densitometer 
45 readings was reported as % loss of optical densrty and termed waterfastness. 

Light Stahilitv 

Sample steets printed and dried as described above were exposed in an Atlas Weather-Ometer with a 2500 W 
ESn^JaSS IS^ES* 9 " to * nose set fa in ISO norm 10 977. The samples were exposed until a total 
lluinnation of 40kj (kJouleycm 2 was reached. The difference between the densitometer readings was reported as % 
loss of opbcal density and termed light stability. ^ 



ss 



Example 1 



18g gelatine with an isoelectric point of over seven (Stoess type 70810) were dissolved in 360ml deionized water 
T this sohfton , were added 12g hydroxyethyl cellulose. (Tylose H20. obtained from Hoechst AG) and 1 Og of a sur- 
factant (On 10G. obtained from Otin Corporation). This solution was divided into twelve equal portions and to eachpor- 
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tion was added the amount of metal-nrtrate x HjO indicated in Table 1 . This amount corresponds to 0.125 mMol nrtrate- 
salt/g total binder. A control solution contained no salt Immediately before coating 0.55g of a 3% solution of 2-(«lime- 
%i<ait>anwyl-pyridino)-«thane-sulfonate was added to each portion. These solutions were then coated onto a subbed 
polyester support using a barcoater. The final dry thickness of the layers w r approximately 8(i. Th sheets were 
s printed on an IRIS ink jet printer model 3024 with standard Iris writing fluids. The printed sheets were then treated as 
described in the above testing procedures. The obtained results are reported in Table 1 . 
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Ca(N0 3 ) 2 4H 2 0 


0.030* 


c 


27 


18 


33 


27 


Zn(N03)2 6H 2 0 


0.037* 


c 


26 


20 


39 


29 




0.047 


c 


45 


11 


13 


29 


None 


0 


c . 


36 


20 


31 


36 


KEY: 

i 1 : Invention 





c 2 : Comparison 

* Coatings with most of the comparative satis were cloudy and could not possWy 
be used for transparent ink receding material. 



From the results in Table 1 can be seen that exceflent waterfastness can be achieved with recortfing media accord- 
ing to the present invention while appreciable dye bleeding occurred with salts according to the state of the art. 

Example 2 

Ink jet receiving sheets were prepared and tested in an analogous way as described in Example 1 . In two cases 
the metal salts were replaced by cationic polymeric mordants (US 4.575,465) as indicated in Tables 2 1 and 2 2 The 
obtained results are reported in Tables 2.1 and 2.2. 
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Tabl 2.1 



Metal-Salt x H 2 0 


g/g Binder 


Key 


Waterfastness Loss in Density in % 
after min. in water 






— - 


C 


H 


Y 


K 


U(N03) 3 6H 2 0 


0.054 


— — 


<1 


5 


9 


8 


Y(N03) 3 SHsO 


0.056 




<1 


3 


10 


8 


Ce(N03) 3 6H 2 0 


0.054 




<1 


6 


9 


13 


Mg(N0 3 ) 2 6H 2 0 


0.032 


c 2 


18 


13 


31 


23 


Mordant 1 3 


0.08 


c 


12 


30 


33 


27 


Mordant 2 3 


0.08 


c 


5 


12 


21 


11 


None 






37 


15 


29 


31 


KEY: 

i 1 : Invention 



c 2 : Comparison 
3 : US 4,575,465 



Table 2.2 
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Metal-Salt x ^0 


g/g Binder 


Key 


Light stability Loss in Density % 
after 20 kj Atlas 








C 


H 


Y 


K 


La(N0 3 ) 3 6^0 


0.054 




1 


13 


30 


39 


Y(N03) 3 SHsO 


0.056 




4 


11 


30 


40 


Ce(N0 3 )36H 2 0 


0.054 




0 


13 


27 


39 


Mg(N0 3 )2 6H20 


0.032 


c 2 


9 


13 


32 


31 


Mordant 1 3 


0.08 


c 


9 


65 


47 


65 


Mordant 2 3 


0.08 


c 


5 


93 


50 


87 


None 






9 


14 


39 


37 


KEY: 

i 1 : Invention 



c 2 : Comparison 
3 : US 4,575.465 



From the results given in Table 2/1 the efficacy of the salts claimed in this invention in improving the waterfastness 
of the dyes in printed images is evident ft can furthermore be seen from table 2.1 and 2.2 that the efficacy in improving 
waterfastness by cationic mordants according to the state of the art is considerably lower than with the salts according 
to thts invention. What is however particularly evident is that no deterioration of light stability occurs in presence of these 
salts where however the stability against Dght is completely lost in presence of these mordants. 

Example 3 



A coating mixture with a solid content of about 20% was prepared as follows, corrprising: 
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w 



is 



1. 


Gelatine (Stoess type 69 426) 


2.4g 


2. 


Poryurethane (Daothan 1226 Hoechst 40% aqueous so*.) 


3.0g 


3. 


Kaolin 


lOOg 


4. 


Olin 10G (Surfactant Olin Corp.) 


0.1g 


5. 


Crosslinker (idem Example 1) 


0.05g 


6. 


U(N0 3 ) 3 , HjO 


5.0g 


7. 


Water to lOOg 





This mixture was bar coated onto an unsized high quality paper in an amount of i.2g/m 2 (sample A). A control 
(sample B) was prepared in an analogous way but without the addition of Lanthanum salt. Waterfastness and light sta- 
bility were determined as descrtoed above. The results are shown in Table 3. 1 . 



20 



25 



30 



Table 3.1 



Sample 


Waterfastness: % Loss (1 
Minute Water) 


Light Stability: % Loss (20 Kj Atlas) 




C 


M 


Y 


K 


C 


M 


Y 


K 


A 


<1 


5 


41 


<1 


3 


56 


27 


27 


B 


13 


25 


87 


31 


7 


67 


50 


60 



3.2. 



The same samples were prepared but coated onto heavy weight water colour paper. The results are shown in Table 



Table 3.2 



35 



40 



45 



SO 



£5 



Sample 


Waterfastness: % Loss (1 
Minute Water) 


Light Stabifity: % Loss (20 Kj Atlas) 




C 


M 


Y 


K 


C 


M 


Y 


K 


A 


<1 


<1 


14 


<1 


3 


35 


33 


33 


B 


13 


32 


73 


39 


6 


32 


68 


66 



The results in Table 3. 1 and 3.2 clearly show the effect of the lanthanum salt on diffusion of the dyes in water, also 
in the case where the claimed system is applied to plain paper. Light stability is in both cases improved when corrpared 
to the sample not containing lanthanum salt. 

Example 4 

In this example lanthanum nitrate coatings were applied directly to a substrate surface and were evaluated for lioht- 
fastness and tendency to fade. 

Four samples A B, C & D were prepared. The substrate used in all samples is a base paper sheet coated with a 
silica and polyvinyl alcohol matrix. Particular physical details of the support are as follows: 

24b base sheet (Lock Haven - alkaline, wood fiber matrix - 60/40 hardwocxi/softwood) 25% CaC03 filler (precipi- 
tated HO/LO); internally sized with ASA; surface sized with starch. 

Physical properties of the base sheet include: 
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Basts Weight 


10kg (24 lb) 


Caliper (mils 0.001 inch) 


4.0 


Moisture (percent) 


4at.5 


Sheffield Smoothness (Sheffield units) 


40 


Porosity (Gurley) 


60 



The base sheet has a brightness (GE percent) of 90+ and opacity (percent) of 94. 

Strength properties include: Stiffness (Gurley); 2mgf, Tear MD & CO both 50+ g and Mullen 2 bar (30+ pa.) 

Silica coating: fumed silica 30 parts; precipitated silica 70 parts; polyvinyl alcohol 40 parts; dispersant and sur- 
factants 3.1 parts. This coating is applied to the base sheet in the range of 5 - 8kg/n 2 (3-5 lbs/3.000 ft) 

The silica coating is applied to the base sheet in 2 applications using a rod coater. A lanthanum nitrate (water sol- 
uble salt of Group lllb) is applied to the surface of the silica coating in either a 4% (Sample B)ora3% (Sample C) aque- 
ous solution using a rod coater. Other Group lllb metals that may be used include, yttrium, cerium, neodynium, and 
ytterbium. The backside coating of the substrate consists of a 0.5% calcium sterate solution that is used as an anticurl 
agent and to reduce the coefficient of friction. 

The support without any coating (Sample A), and coated with a quarternary amine dye fixative (Sample D), were 
used as controls. The amine dye fixative coating formulation includes a quaternised amine ester, lauryldimethytoenzyf- 
ammoniumchloride, a poryamine salt aqueous solution and a silicone derivative. 

Ughtfrfln^ Evaluation 

The effect of lanthanum nitrate on ink jet printing ink colour was evaluated before and after lightfestness testing. 
Hewlett Packard 560 series ink jet printing ink colour was used in this example but any other commercially available col- 
our inks are also suitable tor use in the invention. Samples A. B. C and D were exposed to carbon arc light for periods 
of 1 . 2 and 4 hours. Colour readings (L*A*B*) were taken on exposed and unexposed areas. The results are shown in 
the Table 4.1 below. 



Table 4.1 



EFFECTS OF TOP COATING ON COLOUR (L'A'B*) 


CONDITION 


COLOUR 


L* 


A* 


B' 


A - CONTROL 


BLACK 


34.43 


-12.04 


-6.49 


B 


BLACK 


40.70 


-8.31 


-8.43 


C 


BLACK 


39.69 


-8.89 


-7.13 


D - CONTROL 


BLACK 


32.43 


-6.64 


-8.00 


A ■ CONTROL 


CYAN 


50.85 


-33.09 


-54.05 


B 


CYAN 


50.05 


-30,65 


-53.91 


C 


CYAN 


51.30 


-32.51 


-53.59 


D - CONTROL 


CYAN 


49.71 


-27.07 


-56.35 


A - CONTROL 


YELLOW 


89.78 


-1.76 


104 30 


B 


YELLOW 


89.31 


-0.53 


100.81 


C 


YELLOW 


89.66 


-1.70 


102.51 


D - CONTROL 


YELLOW 


88.28 


-0.63 


98.58 


A - CONTROL 


MAGENTA 


48.88 


60.84 


-5320 


B 


MAGENTA 


47.56 


57.56 


-54.58 
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Table 4.1 (continued) 



EFFECTS OF TOP COATING ON COLOUR (L # A*B*) 


CONDITION 


COLOUR 


L' 


A* 


B* 


C 


MAGENTA 


47.59 


59 24 


•54.94 


D - CONTROL 


MAGENTA 


50.67 


59 80 


-47.09 


KEY: 










Sample A - Control: no lanthanum nitrate 
Sample B - 0651 g/rn 2 (0.4 (h/3,000 sqA) lanthanum nitrate 
Sample C - 0.488 g/m 2 (0.3 b/3.000 sq.ft.) lanthanum nitrate 
Sample D - Control: quarternary amine dye fixative 





a hJ he Jf nd !I^ 10 , f d !. 0 ir e 00816(1 ^ ^ were also equated after exposing treated papers to 1 2 and 
4 hours of carbon arc light. The results are shown in Table 42 below. w 
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Table 4.2 



THE EFFECTS OF TOP COATING ON FADE 
SAMPLE A (CONTROL) 


COLOUR 


1 HOUR FADE D.E. 


2 HOUR FADE D.E. 


4 HOUR FADE D.E. 


BLACK 


778 


10.53 


25.64 


CYAN 


13.91 


18.58 


34.54 


YELLOW 


3.10 


3.71 


6.39 


MAGENTA 


18.98 


30.54 


46.80 


AVERAGE FADE - 18.29 


SAMPLE B (4% La(N0 3 ) 3 ) 


COLOUR 


1 HOUR FADE D.E. 


2 HOUR FADE D.E. 


4 HOUR FADE D.E. 


BLACK 


3.79 


6.11 


11.73 


CYAN 


18.78 


24.33 


35.42 


YELLOW 


2.20 


2.70 


3.72 


MAGENTA 


20.13 


29.58 


44.97 


AVERAGE FADE - 16.95 




SAMPLE C (3% La(N0 3 ) 3 ) 


COLOUR 


1 HOUR FADE D.E. 


2 HOUR FADE D.E. 


4 HOUR FADE D.E. 


BLACK 


5.28 


7.74 


16.39 


CYAN 


16.09 


22.19 


33.35 


YELLOW 


3.0 


3.86 


5.78 


MAGENTA 


20.03 


30.88 


47.39 


AVERAGE FADE - 17.66 


SAMPLE D (CONTROL) 


COLOUR 


1 HOUR FADE D.E. 


2 HOUR FADE D.E. 


4 HOUR FADE D.E. 


BLACK 


4.03 


6.31 


17.45 


CYAN 


27.92 


40.03 


66.43 


YELLOW 


6.32 


8.52 


22.41 


_ MAGENTA 


16.11 


2824 


56.36 


.AVERAGE FADE -25.01 



Results show the lanthanum nitrate coated sheets exhibit less fade than the control (sample A) treated with nothing 
at all. The amine coated support (sample D) shows that the paper actually gets duller faster than no coating (sample A). 

Example 5 



Ink receiving sheets A and B were preparec in a similar way as described in Example 1. The coated layers on a 
polyester support had the following compositions: 
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A 


B 


Gelatin with high isoelectric point 

Latex LL 920/1 

Lanthanum nitrate 

Olin 10G (idem example 1) 

Crosslinker (idem example i) 


4.200 g/m 2 
1.800 g/m 2 
0.204 g/m 2 
0.175 g/m 2 
0.015 g/m 2 


4.200 g/m 2 
1.800 g/m 2 

0.175 g/m 2 
0.075 g/m 2 


Latex LL 920/1 is available from Wacker Chemie, Germany 



The sheets were jetted with Hewlett Packard 500 series ink jet coion- printing inks. Light stability was determined 
as described above in the testing procedures. The obtained results are reported in Table 5. 



Table 5 



Ink receiving sheet 


Key 


Ught Stability Loss in Density % 
after 20 kj Atlas 






Y 


M 


C 


K 


A 


1 


17 


24 


26 


3 


B 


2 


20 


46 


64 


13 



Key: 

1 invention 

2 comparison 



From these figures it can be clearly seen that the inks printed on the receiving sheet of the invention A fade much 
less than on the control receiving sheet B. 

Example 6 

Ink receiving sheets A and B were prepared in a similar #ay as described in Example 1. The coated layers on a 
polyester support had the following compositions: 





A 


B 


Hydroxy ethyl cellulose (idem example 1) 

Lanthanum nitrate 

Olin 10G (idem example 1) 


6.000 g/m 2 
0.500 g/m 2 
0.210 g/m 2 


6.000 g/m 2 
0.210 g/m 2 



The sheets were jetted with Hewlett Packard 500 series ink jet 001011- printing inks. Light stability was determined 
as described above in the testing procedures. The obtained results are reported in Table 6. 
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Table 6 



Ink receiving sheet 


Key 


Light Stability Loss in Density % 
after 20 kj Atlas 






Y 


M 


C 


K 


A 


1 


21 


62 


62 


2 


B 


2 


22 


70 


87 


5 



Key: 
1 invention 
Z compar son 



iff From these figures it can be clearly seen that the inks printed on the receiving sheet A of the 
than on the control receiving sheet B. 

Example 7 



20 



invention fade less 



Double layer ink receiving sheets A and 8 were prepared. The first tayer was prepared in a similar way as described 
in Example 1 . The first coated layer nearest to a ROpaper support had the followrig compoation: 



25 




A 


B 




GeJatin with high isoelectric point 


3.750 g/m 2 


3.750 g/m 2 




Lanthanum nitrate 


0.300 g/m 2 




30 


Olin 10G (idem example 1) 


0.125 g/m 2 


0.125 g/m 2 



The second layer was coaled on this frst layer, it had the following corrposrtion (same for A and 



B): 



35 



40 





A and 6 


Gelatin with high isoelectric point 
Spacing agent 
Olin 10G (idem example 1) 
Crossiinker (idem example 1) 


3.750^ 
0.100 g/m 2 
0.150 g/m 2 
0.033 g/m 2 



45 



Polystyrene beads of mean diameter 5 urn were used as spacing agent 

The sheets were jetted with Hewlett-Packard 500 series ink jet colour printing inks. Light stability was determined 
as described above in the testing procedures. The obtained results are reported in Table 7 
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Table 7 



Ink receiving sheet 


Key 


Watertastness Loss in Density % 
after 1 min in water 






Y 


M 


C 


K 


A 


1 


0 


13 


0 


0 


B 


2 


11 


13 


0 


6 



Key: 

1 invention 

2 comparison 



20 



25 



in US 4146792 US SOll 8 6^nd f Mel,nex are Trade Marks, 

for their ability to flucW " '«« are deserted the use of certain rare earth metal 

complexes 

corr^lX^ which corrprises ink jetprintng an image onto a medium 



35 



40 



45 



SO 



Claims 



4. AninKjetrec^ngsheetaccordingtocteiml characlensed in that 



6. 



55 



7. 
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mers a copolymers with monomers of unsaturated carboxytic acids such as (meth)acryfic acid, maletc aad, crot- 
onic acid and the like; homopolymers of copolymers with other vinyl monomers of sulfonated vinyl monomers such 
as vinylsulfonic acid, sulfonated styrene and the like; polyarrkJes like polyvinylacrylamide. homopolymers or copol- 
ymers with other vinyl monomers of (meth)acrylamid . watersoluble nylon-type polymers; homopolymers or copol- 
ymers with monomers of ethylene oxide; poryethyieneimine; pdyvinylpyrrdidone; polyurethane; polyester or 
mixtures of these compounds. 

8. An ink jet recording sheet according to daim 6 characterised in that the hydrophiic film forming polymer is selected 
from the group comprising gelatine, casein, starch, gum arabic. sodium alginate, hydroxy ethyl cellulose, car- 
boxymethyi cellulose; a-, p- or v-cyciodextrine, polyvinyl alcohol; complete or partial saponified products of copoly- 
mers of vinyl acetate and other monomers; homopolymers or copolymers with monomers of unsaturated carboxylic 
acids such as (meth)acrylic acid, of sulfonated vinyl monomers such as vinylsulfonic acid, sulfonated styrene; 
homopolymers or copolymers with acrylamce. watersoluble nylon-type polymer, polyvinylpyrrolidone, poly- 
urethane or mixtures of these compounds. 

9. An ink jet recording sheet according to daim 6 characterised in that the hydrophflic film forming polymer is selected 
from the group comprising gelatine, starch, hydroxyethyl cellulose, a-, p- or y-cydodextrine. polyvinyl alcohol; 
copdymers of vinyl acetate and other monomers; acrylamide, watersoluble nylon-type polymer, polyvinylpyrro- 
lidone, polyurethane or mixtures of these compounds. 

1 0. An ink jet recording sheet according to daim 1 characterised in that there is an ink-receiving layer on both sides of 
the support 

11. An ink jet recording sheet according to daim 1 0 characterised in that said layers have different compositions. 

12. An ink jet recording sheet according to claim 6 characterised in that layers have a thickness of from 0.5 to 25^m. 

13. An ink jet recording sheet according to daim 6 characterised in that the hydrophific polymer in the layer or layers is 
Crosslin ked. 

14. An ink jet recording sheet according to claim 1 3 characterised in that the crossiinking agents are selected from the 
group of formaldehyde, ojyoxal. dihydroxydiaxane, dichioro- hydroxy triazine, chloro- dihydroxy-triazine, 2-(4- 
dimethy! carbamoyl -pyridino) -ethane-suffonate or 2,2'-Bis(vinylsuifonyf) -diethyl ether. 

15. An ink jet recording sheet according to daim 6 characterised in that the amount of said metal satt is present in the 
range of 0.05 to 3-Og/m 2 in the hydrcphilic polymer layer. 

1 6. An ink jet recording sheet accordng to daim 15 characterised in that the amount of said metal salt present in the 
range of 0.1 to0.9g/rn 2 . 

1 7. An ink jet recording sheet according to claim 6 characterised in that said hydrophaic pdymer film contains in addi- 
tion to said metal sate one or more non water soluble fillers or pigments. 

18. An ink jet recording sheet according to daim 1 8 characterised in that the fiflers or pigments are selected from day, 
talc, zeolytes, caJdum-. barium- or magnesium-carbonate, calcium- or barium-sulphate, satin white, silidum oxide 
or colloidal silicium oxide. 

1 9. An Inkjet recording sheet according to claim 1 7 characterised in that the fillers or pigments are selected from satin 
white, silidum oxide or colloidal silicium oxide. 

20. An ink jet recording sheet according to daim 19 characterised in that the filler is a non water soluble organic poly- 
mer. 

21. An ink jet recording sheet according to claim 7 characterised in that said gelatine is add pigskin gelatine, limed 
bone gelatine, acid or base hydrolysed gelatine or derivatised gelatine. 

22. An ink jet recording sheet according to daim 21 characterised in that the derivatised gelatine is phthalated gelatin , 
carbamoylated gelatine, acetylated gelatine or trimellytic-acid modified gelatine. 
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sauren wie (Meth)acrylsaure. MaJeinsaure. Crotonsaure und dergleichen; Homoporymeren von suHbnierten Vmyl- 
rnonomeren wie Virrytsultonsaura sutfoniertem Styrol und dergleichen Oder Copolymeren davon mrt anderen 
Vinyl monomef en; Polyamiden wie Polyvinylacrylamid, Homopolymeren von (Meth)acrytamid Oder Copolymeren 
davon mrt anderen Vinyl monomeren, wasserlOsiichen Polymer en vom Nylon-Typ; Homopolymeren Oder Copoly- 
meren mrt Ethylenoxid-Monomeren; Polyethylenimin; Folyvinylpyrrolidon; Polyurethan; Polyester oder Garaschen 
dieser Verbindungen ausgewfihtt ist 

8. Aufzeichnungsbiatt fur den Tintenstrahldruck nach Anspruch 6, dadurch gekennzeichnet da6 das hydroprile Hm- 
bildende Polymer aus der Gruppe bestehend aus Gelatine. Casein, Starke, Gummi arabicum, NatriumaJgnat 
Hydroxyethytceilutose, Carboxymethylcellulose; a-, p- oder r-Cyclodextrin, Polyvinyialkohd; teil- Oder voifverserften 
Produkten von Copolymeren aus Vinylacetat und anderen Monomeren; Homopolymeren oder Copolymeren mrt 
Monomeren ungesdttigter Carbonsauren wie (Meth)acrylsaure. von sulfonierten Viny (monomeren wie VinylsuHbn- 
saure. suHoniertem Styrol; Homopolymeren oder Copolymeren mrt Acryiamd, wasserlfciichen Polymeren vom 
Nyton-Typ, Poiyviny^pyrrolidon, Polyurethan oder Gemischen dieser Verbindungen ausgew&hft rst 

9. Aufzeichnungsbiatt fur den Tlmenstrahldruck nach Anspruch 6. dadurch gekennzeichnet, daB das hydropttle fflm- 
bildende Polymer aus der Gruppe bestehend aus Gelatine, Starke. Hydroxyethylcellulose, a-, p- oder rCyctodex- 
trin. Poryvinyialtohol; Copolymeren aus Vinylacetat und anderen Monomeren; Aoytanud, wasserlfisBchen 
Polymeren vom Nyion-Typ, Polyvrtyipyrrolidon, Polyurethan oder Gemischen dieser Verbindungen ausgewdhft ist 

1 0. Aufzeichnungsbiatt fur den Tintenstrahldruck nach Anspruch 1 , dadurch gekennzeichnet daB sich auf beiden Sei- 
ten des Trfigers eine trrtenempfangende Schicht befindet 

11- Aufzeichnungsbiatt fur den Tintenstrahldruck nach Anspruch 10, dadurch gekennzeicrret daB die Schichten 
unterschiedliche Zusammensetzungen haben. 

12. Aufzeichnungsbiatt fur den Tintenstrahldruck nach Anspruch 6, dadurch gekennzeichnet daB die Schichten 0.5 bis 
25 um dick sind. 

1 3. Aufzeichnungsbiatt fur den Tintenstrahldruck nach Anspruch 6, dadurch gekennzeichnet daB das hydrophile Poly- 
mer in der Schicht bzw. den Schicnten vernetzt ist 

14. Aufzeichnungsbiatt fur den Tintenstrahldruck nach Anspruch 13, dadurch gekennzeichnet daB die Vernetzer aus 
der Gruppe bestehend aus FormaWehyd, Glyoxal, Dihydroxydioxan, Dkttlorhyxiraxytriaz^ Chkxdihydroxythazin. 
2K4^irnethy1carbamoy1p^ oder 2,2'-Bis<viny1surfony1)det ausgewdhtt sind. 

1 5. Aufzeichnungsbiatt fur den Tintenstrahldruck nach Anspruch 6, dadurch gekennzeichnet daB das Metal isalz n der 
Schicht aus hydrophlem Polymer in einer Menge im Bereich von 0.05 bis 3,0 g/m 2 vorliegt 

16. Aufzeichnungsbiatt fur den Tintenstrahldruck nach Anspruch 15. dadurch gekennzeichnet daB das Metalisaiz in 
einer Menge im Bereich von 0,1 bis 0,9 g/m 2 vorliegt 

17. Aufeejchnungsblatt fur den Tintenstrahldruck nach Anspruch 6. dadurch gekennzeichnet. daB der Film aus hydro- 
phflertV Polymer neben den Metaiisalzen ein oder mehrere nicht wasserlGsliche Fuitstoffe Oder Pigmente enthait 

18. Aufzeichnungsbiatt fur den Tirrtenstrahl*uck nach Anspruch 1 7, dadurch gekennzeichnet daB die Fuilstoffe oder 
Pigmente unter Ton. Talk, Zeolrthen, Calcium-. Barium- oder Magnesiumcarbonat Caloum- oder Bariumsuffet. 
SatnweiB. Siliciumoxid oder koilokjaJem Siliciumoxid ausgewfihH sind. 

19. Aufzeichnungsbiatt fur den Tlmenstrahldruck nach Anspruch 1 7, dadurch gekennzeichnet daB die Fuilstoffe Oder 
Pigmente unter SaiinweiB, Sfliciurnoxid Oder kolloidalem SfliaumoxkJ ausgewShit sind. 

20. Aufzeichnungsbiatt fur den Tintenstrahldruck nach Anspruch 19, dadurch gekennzeichnet daB es sich bei dem 
Fultetoff um ein nicht wasserlGsliches organisches Polymer handelt 

21 . Aufzeichnungsbiatt fur den Tintenstrahldruck nach Anspruch 7. dadurch gekennzeichnet daB es sich bei der Gela- 
tine um durch sauren AufschluB von Schweinehaut gewormene Gelatine, durch Aschern von Knochen gewormene 
Gelatine, sauer oder basisch hydrorysierte Gelatine oder derivatisierte Gelatine handelt 
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22 " ^!? nU ^f tettWrden ^"tenetrahWruck nach Anspruch 21 . dadurch gekennze.chnet. daB es sich be, der deri- 

M ' ^t°!S!S? a,t f0f d l fr ( I n, r trahUrUCk "** Anspruch 13 - gekennzac^et daB der Rim aus ver- 

• wahK unter Ton. ataww* Wloidatem SiKciumox*. SatinweiB Oder einem organJschen Polymer eS ^ 

25. ^^"^sttatt for den Tlntenstrahldruck nach Anspruch.TS. dadurch gekennzeichnet. daB der Film aus Gela- 
Z TpZTS? Ytt : ium :- Jf 1 ^"- <*■• *• Y«e JUafce and ein vernewi wa^eSS- 

QemBCh aus vem «* en "asserioslichen Polymeren. ausgewahlt urter lta*e 
Hydroxyelhytoeftitose. p. Oder r Cydodextrin. Polyvinylaitorol, Vinylacetat AcryW wasse/Sen ^ 
meren vom Nyton-Typ Oder Polyvinylpyrrolidon, enthalt. ' ^arraa. wasserwsiicnen Poly- 

26. ^^ nu ^« ^^^erelrahldruck nach Anspruch 1 , dadurch gek^nze.chnet. daS es sic* bei dem TrA- 
ger um eine Ware therrnopiastische Folie handett. 

<SK»i U5tur>g rrm09st.ns ems (to- MeMKaljo cfcorcojer wow«o St. wwum.oasmt.iwr was- 

32. AufeeichnungsbJatt IQr den Tirtenstrahldruck nach Anspruch 30. dadurch gekerroeichnet daB es sich be der 
waflngen Lflsung um eine 3-5 gew.-^ge LOsung von Lanlhan-nitrat handelt f 

Revendications 

ri^TlSi d'enreg^trement comprenant un support, led* support etam revetu d'une ou de plusieurs cou- 
ches sensiUes aux encres aqueuses. ladrte feuille denregistrement etant caracterisee en ce que feTeXrn^ 
comprend au mans un sei soluble dans Peau cfyttrium. de larthane. de cerium, de neodyme «i d^erSm 

2 - <SeS^^^ — «- - - - — - 

4 * prTrt^st^^ 

5. Feuille d'enregistrement de jet (fencr suvant la revendication 1 . caracterisee en ce ou les sete soluhl** rfan* 
I'eau desdrts metaux sort des sels d'acides organiques. ciensee en ce qu les sete solubles dans 
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6. Feuille d'enregistrement de jet d'encre sur taquelle une image a 6t6 enregistree par un dsposrtif d'impression a jet 
d'encre. tadite feuille d'enregistrement comprenant un support led* support etant revttu cf une ou de plusieurs cou- 
ches senstoles aux encres aqueuses. tadrte feuille d'enregistrement etant caracterisee en ce que son rev&ement 
comprend au moins un pdymere hydrophite filmogene ou un melange d polymeres hydrophiles filmogenes et. 
noye dans ce film, au moins un sei soluble dans I'eau d'yttrium, de lanthane, de cerium, de n6odyme ou dytter- 
bium. 

7. Feutile d'enregistrement de jet d'encre suivant la revendication 6. caracterisee en ce que le polymere filmogene 
hydrophile est choisi dans le groupe comprenant des polymeres naturels ou des produits modifies chotsis parmi 
I'albumine. la gelatine, la cas&ne. I'amidon, la gomme arabique, I'alginate de sodium, I'hydroxyethvlcellulose. la 
carboxym^thyicellulose; Pa-, p-, ou Y-cydodextrine. lalcool polyvinylique; des produits partiellement ou entice- 
ment saponifies de copolymers d'acetate de vinyie et dautres monomeres; des homopolymeres ou des copoly- 
meres avec des monomeres d'aades carbaxyliques insatures teis que l , acide / l (meth)acryique, I'acide maieique. 
I'acide crotoreque et autres; des hornopdymeres de copdymeres avec d autres monomeres de vinyie de monom^ 
res de vinyie sulfon6s teis que I'adde vinyteuifonique, le styrdne suflone et autres; des poryamides corrnie racryla- 
mide polyvinylique, des hornopdymeres ou des copolymeres avec d'autres monomeres de vinyie de 
(meth)acrylamide, des pdymeres de type Nylon solubles dans I'eau; des homopolymfres ou des copolymeres 
avec des monomeres d'oxyde methylene; le poly&hyteneinine; la pdyvinytyrrdidone; le pdyurethanne; le poly- 
ester 3 ou des melanges de ces composes. 

8. Feuille d'enregistrement de jet d'encre suivant la revendication 6. caracterisee en ce que le polymere hydrophile 
f iimogene est choisi dans le groipe comprenant la gelatine, la casSne, I'amidon. la gomme arabique. I'alginate de 
sodium, mydroxyethylcellulose. la cartwxymethylcellulose; I'a-, p-, ou rcydodexthne, I'alcod polyvinyfique; des 
produits partiellement ou enticement saponfies de copolymeres cf acetate de vinyie et dautres monomeres; des 
homopolymeres ou des copolymeres avec des monomeres d'actdes carboxyiiques insatures teis que I'acide 
(meth)acry1ique, de monomeres de vinyie sutfcnes teis que I'acide vinylsultonique, le styrene suKbn6; des homo- 
polymeres ou des copolymeres avec de Tacrylamide. un pdymere de type Nylon soluble dans I'eau. la polyvinyl- 
pyrrolidone, le polyurethanne ou des melanges de ces composes. 

9. Feuille d'enregistrement de jet d'encre suivant la revendication 6. caracterisee en ce que le polymere hydrophile 
filmogene est choisi dans le groupe comprenant la gelatine. I'amidon, rhydroxyethyiceilulose, I'a-. p-, ou rcydo- 
dextrine, I'alcool pdyvinyiique; des copolymeres d'acetate de vinyie et d'autres monomeres; Facrylamide. un poly- 
mere de type Nylon sdubie dans reau, la polyvinylpyrTdidone, le polyurethanne ou des melanges de ces 
composes. 

10. Feuille d'enregistrement de jet d'encre suivant la revendication 1 , caracterisee en ce qu'une couche recevant de 
Tencre est prevue sur les deux cdtes du support. 

1 1 . Feuille d'enregistrement de jet d'encre suivant la revendication 10, caracterisee en ce que lesdrtes couches pre- 
senter* diff ^rentes compositions. 

12. Feuille d'enregistrement de jet d'encre suivant la revendication 6, caracterisee en ce que les couches presenter* 
une 6ggisseur comprise entre 0,5 et 25 jim. 

13. Feuille d'enregistrement de jet d'encre suivant la revendication 6. caracterisee en ce que le polymere hydrophile 
dans la ou les couches est reticule. 

14. Feuflle d'enregistrement de jet d'encre suivant la revendication 13. caracterisee en ce que les agents de reticulation 
sont choisis dans le groupe comprenant le formaldehyde, le giyoxal. le dihydroxydioxane, la dicHorohydroxytria- 
zme, la chfc^ihydroxytriazine, le sulfonate de 2-(4<iimethy1cartxamo^ ou Tether de 2^'-bis(vinvl- 
sunony1)diethyle. 

15. Feuille d'enregistrement de jet d'encre suivant la revendication 6, caracterisee en ce que lecfit sei metallique est 
present en quantite comprise entre 0,05 et 3,0 g/m 2 dans la couche de polymere hydrophila 

16. Feuille d'enregistrement de jet d'encre suivant la revendication 15, caracterisee en ce que ledit sei metallique est 
present en quantite comprise entre 0,1 et 0.9 g/m 2 . 
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17. Feuille d'enregrstrement de jet d'encre suivant la revendication 6, caract6ris$e en ce que ledrt film de polym&e 
hydrophile content, outre lesdits sets mdtalliques. une ou plusieurs matifcres de charge ou pigments non solubles 
dans I'eau. 

5 18. Feuille d'enregistrement de jet d'encre suivant la revendication 18, caractdris6e en ce que les mati6res de charge 
ou pigments sont choisis parmi I'argile, le talc, les z6olrtes, le carbonate de calcium, de bar yum ou de magnesium, 
le sulfate de calcium ou de baryum, le Wane sating, I'oxyde de silicium ou I'oxyde de silidum colloidal. 

19. Feuille d'enregistrement de jet (fencre suivant la revendication 1 7, caract£ris6e en ce que les mati&res de charge 
w ou pigments sont choisis parmi le Wane sating, I'ODtyde de silictum ou I'oxyde de silicium colloidal. 

20. Feuille d'enregistrement de jet d'encre suivant la revendication 1 9, caract6ris6e en ce que la matiere de charge est 
un polymere organique non soluble dans I'eau. 

75 21. Feuille d'enregistrement de jet d'encre suivant la revendication 7, caract6ris6e en ce que ladite g&atne est de la 
gelatine de derme de pore actde, de la g&atine d'os chauf^e. de la g&atine hydrolysis aade ou base ou de la gela- 
tine obtenue par d&ivatisation. 

22. Feuille d'enregistrement de jet d'encre suivant la revendication 21 , caract6rts6e en ce que la g&atine obtenue par 
20 d Privatisation est de la gelatine k base de phtalate. de la gelatine de carbamoylate. de la gelatine ac£tytee ou de 

la g£atine modrfi6e k racide trimellitique. 

23. Feuille d'enregistrement de jet d'encre suivant la revendication 7, caract6ris6e en ce que la gelatine est une gela- 
tine comportant un point iso6iectrique comprts entre 7 et 9,5. 

25 

24. Feuille d'enregistrement suivant la revendication 13, caract6ris$e en ce que ledit film de gelatine r6tiaJ6 contient 
des sels solubles dans I'eau d 1 yttrium, de lanthane, de cerium, de n6odyme ou cf ytterbium et une mattere de 

charge choisie parmi I'argile. I'oxyde de silicium, Toxyde de sificium colloidal, le blanc sating ou un potymgre orga- Vi 
nique. 

25. Feuille d'enregistrement de jet d'encre suivant la revendication 1 3, caracteris^e en ce que ledrt film de gelatine con- ^ 
tierrt lesdits sets solubles dans I'eau d'yttrium, de lanthane. de cerium, de n6odyme ou d* ytterbium et un polymere 

soluble dans I'eau r6ticul6 ou un melange de polymer es solubles dans I'eau r£ticui6s choisis parmi i'amidoa 
ITrydroxy&hytcellulose, I'a-, p-, ou rcyclodextrine. I'alcool pdyvinylique. I'ac6tate de vinyle, I'acrytamide, un poly- * 
35 mkre de type Nylon soluble dans I'eau ou la polyviriytpyrrordone. 

26. Feuille d'enregistrement de jet d'encre suivant la revendication 1 , caract6ris6e en ce que ledit support est un film ' 
thermoplastique transparent. 

40 27. Feuille tf enregistrement pour jet d'encre selon la revendcation 1 , caract6ris6e en ce que ledit support est un film 
thermoplastique opaque 

28. Feuille d'enregistrement pour jet d'encre selon la revendcation 1 , caract6ris$e en ce que ledrt support est du papier 
enduit de resine. 

45 

29. Feuille d'enregistrement pour jet d'encre selon la revendcation 1 , caracteris^e en ce que ledrt support est du papier 
uni. 

30. Feuille d'enregistrement pour jet d'encre selon la revendcation 1 , caract6ris6e en ce que tedit support est du papier 
so uni trart£ en surface. 

31 . Feuille d'enregistrement pour jet d'encre selon la revendcation 1 , caracterisee en ce que ledrt support est du papier 
uni enduit d'une matrice de silice et d'alcoof polyvinyiique et qui a ete enduit d'une solution aqueuse d'au moms fun 
desdts sels m&alliques. 

32. Feuille d'enregistrement pour jet d'encre selon la revendication 30, caract£ris£e en ce que ladite solution aqueuse 
est ine solution k 3*5 % en poids de nitrate de lanthane 
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